Objectives: The aim of this study is to assess the correlation between the degree (percentage) of occlusion due to labial adhesions and vulvovaginitis.
Introduction
Labial adhesions are a common disorder in prepubertal females and especially in younger pre-pubertal girls (aged 3 months to 6 years), with a peak incidence at 13 to 23 months of age. Although adhesions occur less commonly after age 6, they may begin at any age and persist or recur until puberty 1 . Labial adhesions have been documented to occur in 0.6% to 5% of prepubertal girls, but some studies report that affect up to 38.9% of them to some degree 2 .
Labial fusion may be caused by inflammation or irritation of the vulva (eg, vulvovaginitis, recurrent diarrhea, and dermatologic disorders), tissue trauma, sexual abuse and low pre-pubertal estrogen levels 3 , while the protective effect of maternal estrogen makes them uncommon during the newborn period 4 . However, labial fusion has been noted in association with isolated premature thelarche, suggesting the existence of factors other than estrogen insufficiency 5 . Estradiol levels have been found to be slightly lower, but not statistically significant, in girls with labial fusion 6 . It has been suggested that the thin skin layer covering the labia minora could be denuded as a result of local irritation and scratching. The labia then adhere in the midline and as re-epithelialization occurs on both sides, the labia remain fused in the midline 7 .
The disorder is usually asymptomatic and is often first noticed by parents or pediatrician during a routine physical examination or may be detected while symptoms (including urinary retention, urinary tract infection, altered urinary stream, or pain with activity or rarely urinary outflow deflection or obstruction, leading to vaginal reflux of urine and subsequent vaginal leaking when the child stands after voiding) are being investi- 
Experimental Procedure
Prospective study of all pre-pubertal females, who visited (attended or referred by Pediatricians) our Department, due to the clinical finding of labial fusion.
The work has been approved by the appropriate ethics committee of our Hospital and has therefore been per- (1) Other (Gemella morbillorum) (1) Other (Proteus vulgaris) (1) Other (Actinomyces meyeri) (1) (Table 2) .
Materials and Methods
Furthermore, pathogens were separated in four 
Discussion
The correlation between labial fusion and vulvovaginitis has been reported in several studies 1, 2, [9] [10] [11] . All our study patients were pre-pubertal, hence hypoestrogenism was a predisposing factor for labial adhesion formation through the mechanism of facilitated inflammation due to the decreased estrogen bioavailability.
Even though, vulvovaginitis has been reported as a causative factor of labial adhesions in several studies 1, 3, 9 , using pubmed as our primary database, we did not find any study correlating labial fusion with specific pathogens causing vulvovaginitis.. In our study the results indicate that the percentage of labial closure is correlated with the severity of co-existing vulvovaginitis and the number of pathogens that were isolated, as well as with the ability of specific pathogens to lead or not to vaginal inflammation. An important aspect that was observed in our study is that recurrent inflammation, especially with one or more specific pathogens, is associated with higher degree of labial closure, while non-specific vulvovaginitis is responsible for lower degree (<60% closure) labial adhesions. The presence of anaerobes at initial cultures appears to be statistically significant in the formation of extensive adhesions while at re-cultures both the anaerobes and Gram negative bacteria appear to have statistically significant contribution to this end.
Recurrence of labial adhesions is common, as was also seen in our study. It has been reported in as many as 11.6 -14% of cases 12, 13 ; however, the true recurrence rate may be higher with longer follow-up 14 .
This percentage was 32.07% in our study. Nevertheless, the correlation between labial fusion recurrences and isolated pathogens is not yet known.
Labial adhesions can be managed either surgically or conservatively. Surgical separation of labial fusion is commonly performed in a physician's office using a topical anesthetic and this is based on the following considerations: the density of the adhesions, the patient's level of maturity and the patient's ability to tolerate an in-office procedure 15 . Furthermore, the severity of labial fusion is correlated with recurrent vaginal infections and urinary difficulties 15 Moreover, the doctor should encourage parents to use the pull-down maneuver, in order to facilitate Table 3 . Groups of labial closure case numbers and major categories of pathogens at initial cultures and re-cultures. 
